Abstract
distributions (or other key gas-phase radical precursors) were not made during these studies, 18 making it difficult to assess the full impact of clouds on radical concentrations. In general 19 therefore climate and air quality models do not consider this impact of clouds on atmospheric 20 composition. 21 Within the literature, a wide range of uptake coefficients of HO 2 to liquid and aerosol laboratory studies (Abbatt et al., 2012) . From measurements conducted in our laboratory, 27 uptake probabilities of HO 2 to sub-micron aerosols were found to be less than 0.02 at room The uptake of HO 2 to aqueous aerosols is driven by its high solubility in water owing to its (schematic of the measurement set-up is provided in Fig. 1 budget is expected to be small as the parent VOCs for these particular RO 2 types were at low 10 concentrations; isoprene concentrations, for example, were on average just 12.6 pptv. As a 11 consequence of this, the resultant HO 2 interference from RO 2 radicals should also be low. 
Model expression and constraints

13
An analytical expression has been used to predict the mean diurnal HO 2 concentrations 14 throughout the campaign both during cloud events and outside of cloud events. This estimated using the TUV model using the methodology outlined by Bohn (2014 The measured meteorological data as well as the physical and chemical aerosol and gas phase together outside of cloud events (Fig. 3) . The peak OH concentration was observed at midday 10 at ~1 x 10 6 molecule cm -3 . No clear OH diurnal profile was observed during cloud events.
11
HO 2 concentrations were variable depending on whether the site was in cloud or not. The
12
average diurnal peak concentration of HO 2 was ~4 x 10 7 molecule cm -3 outside of cloud 13 events (Fig. 3) . A diurnal profile of HO 2 was also observed when sampling within clouds water (not shown). From these observations it becomes apparent that a heterogeneous process 27 must be occurring in the presence of clouds.
28
An insight into the mechanism by which HO 2 is lost to clouds is demonstrated by the 29 dependence of the measured HO 2 concentration as a function of cloud water pH (Fig. 5a ).
30
Throughout the project the pH of the cloud water was recorded every hour and ranged from suggesting that the solubility of HO 2 was enhanced at higher pH as might be expected given 2 that HO 2 is a weak acid. used to estimate HO 2 concentrations both in and out of cloud events (Fig. 6) (Fig. 7) .
17
This first order loss rate can be converted into an uptake coefficient ( ) using Eq. (7) 18 (Schwartz, 1984 Herrmann, H., Wolke, R., Muller, K., Bruggemann, E., Gnauk, T., Barzaghi, P., Mertes, S., Table 2 is shown as the black triangles with the grey line being a best-9 fit line for these data ( ). The shading highlights the sensitivity of the model to ± 1σ changes in the CO and HCHO 5 concentrations used as constraints. 
